1. Introduction. The usual condition for a thermal contact resistance1 is that the temperature discontinuity T1 -T2 across the interface of two heat conductors [l] and [2] should be proportional to the rate of heat transfer H per unit area there, i.e.
Ti -T2 -RH, R = "resistance" constant.
If heat is generated at the same interface, however, the quantity H in (1) cannot be interpreted unless a more specific physical model of the interface is considered. For a Fig. 1 . Magnified view of "lubricated friction" model for interface, consisting in a source S between the two media and separated from them by contact resistances R1 and R%. A typical temperature distribution for some fixed time t>0 is superimposed.
large class of problems, including those in which the heat source is caused by friction, appropriate physical models of the interface lead to a condition of the form
where 5 is the rate of heat generated per unit area at the interface, Hi is the rate of heat per unit area flowing into the corresponding medium and C< is a constant whose interpretation depends on the nature of the interface. Condition (2) is obtained by considering models of the interface in which either the contact resistance or the heat source is broken up into two parts. If the source is caused by friction as the two solids slide against each other with the interface as slip plane, these two models correspond respectively to lubricated and to dry friction. Lubricated friction. Here we suppose (see Fig. 1 ) that the heat source is located between two known contact resistances Ri and i?2, with i?i+i?2 = R-This is the case if the two solids are separated by a layer of lubricating fluid, for example melted material from one of the solids. Heat is then generated in the turbulent fluid and flows to the two solids through film contact resistances of the ordinary kind. If we suppose that the fluid temperature is T, then according to (1) we have T -Ti = RiHi at x = 0, (i = 1, 2).
Eliminating T, using Ri-\-R} = R and Hi-\-H2 = S, we obtain
which is equivalent to (2) the heat is generated on each of the two surfaces, so that there are two sources Si(t) and S»(f), with Si+52 = 5, separated by a single contact resistance R. This seems a reasonable model for dry friction, where the heat is generated on the two sliding surfaces which are separated at most points by a very thin air gap which constitutes the contact resistance.
It further seems reasonable to suppose that these two sources are proportional, so that 5x(/) = CiS(t), S,(t) = C2S(t), Ci + C2 = 1,
where Ci is an empirical constant depending on the elastic and cohesive properties of the two media and on the geometry of the surface roughness, but not on the source strength S(t) nor the temperature. The rate of heat per unit area flowing across the resistance from [l] to [2] is then Si(t)-Hi(t), so that according to (1) we have Ti -72 = R(Si -Hi) = R(H2 -Si) at x = 0 since Si + S2 = Hi + H2.
This is equivalent to (2) providing that the assumption S,= C<5 is valid.
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In Sec. 2 we solve a typical heat transfer problem whose formulation involves the boundary condition (2).
Problem and solution. Let us consider the case of two semi-infinite media [1]
and [2] , initially at zero temperature and in contact along the plane x = 0, where there is a heat source S(t) and a contact resistance R. Then, in the usual notation, we have the following boundary value problem:
dx2 OCidt
r arn r aiYi
Equation (5) is the same as (2) since dTi Hi = -Ki at x = 0, t > 0.
dx
The solution of (3) and (4) 
which is obtained by equating the two right members in (5) and then using (6). We denote by f*(s) the transform of f(t), i.e. f*(s) = f e~"f{t)dt J 0
and recall that j f(t ~ u)g(u)du^ = f*(s) g*(s).
Transforming (7), we obtain T? = PiH?(s)-VttJs exp (-ytVs), (5) and (8) We will treat the cases 5 = constant 50, and S = S(t) separately.
In the former case, we have 5* = So/s,
and the inverse of (12) Hi{t) may be obtained from (14) by interchanging subscripts 1 and 2; the expressions for Ti then follow immediately from (7). We observe that as <-»<», Hi approaches the constant value it would have for R = 0, i.e. for no contact resistance.
It follows that, although^• (O, t) ~ const. \J t as t -* 00, the temperature discontinuity 3Ti(0, t) -r2(0, /) -► const, as t-+ °o.
For the case S = S(t), we substitute (12) into ( 
